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H (54) Title: PROCESS FOR PRODUCING FLUOROPOLYMERS 

! (54) §tw<D%ft: d7-y*»^#a>»a*ai 

= (57) Abstract: The invention provides a process by which a fluoropolymer capable of forming a coating film excellent in mechanical 

s properties, solvent resistance and chemical resistance can be efficiently produced at a high polymerization rate without CFC or HCFC 

IS having high ozone depletion potential, specifically, a process for producing a fluoropolymer by polymerizing a monomer component 

= containing a fluoroolefln in a polymerization medium, where the polymerization medium is a fluorine-containing solvent which has 

= an ozone depiction potential of 0 and the solubility of hydroxybutyl vinyl ether in which is 0.5 % or above. 

J (57) £ft: 

| <x* Ao**/>Mffft©*#&cFc, hcfc* 
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m m * 

mm 

P7J1/^-D^-tH> (CFC) , /WFd^DD7MO*-#> (HC 

fr£<D&frt>m%m^t>tiT^2>. cFc©*#fytbTtt. cci 2 f 

CC 1 F 2 (CFC 1 1 3) , CC1F 2 CC1F 2 (CFC 1 1 4) 
#*tf6*U ZfzHCF C<DMtVTte. CH 3 FCC1 2 F (HCHC 
14 1b) , CH 3 FCC1F 2 (HCFC14 2b) fcEifibtf£tl& 

Vf&tU *©flKH«l*tLT4»«OCFC, HCFCOttffl3W»±Sn* 
fcSofc. ^(Dtctb. ^7y*S^flsSKJfi-TS|RfcfflVi5CFC» HC 
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c®CFC©tt#iftil/ctt, **fflC^*£trfcKo7;M-o*-#> 

(hfc) . 7)v*oti-#> (fc) *«, /h*ft*y>aw«ft* j rr 

WO 9 9 4 8 9 3 7 fctt, h'Z'Jr>7M7^ K 

H*s^#w©s^tttwt-*^ttfe< , a scttfe©^/ 

WMHk«)***C-FC, HCFC*ftinilift<. 

58BJ©M^ 

0T*0» k Ho+->7^t-JUX-xJl' (HBVE) © 
0. 5 % £U:T& 5 7 y ^W^Sfl^M^^ tLTRteZZt 



WO 02/051875 



PCT/JPOl/10831 



3 

HBVE#$?£Li/>. 

sv»»47JU*P7JP*;i'S) -e$>5. <kOfl:#^(i«, cf 3 ch 2 ch 

F 2 (HFC 2 4 5 fa) CF 3 CH Z CF 2 CH 3 (HFC36 

5m f c) 

fiT&D, CC1 3 F (CFC-11) ©*^>tt«4S»£l. OiU 
<!:#©tB2*te£LT3fffi$tt5. 
HBVECD»*SE*«0. 5XK±T**7y«^*jWBl38«, HBVE& 

****<T**a*tt*WT***», HBVEO»***»0. 5X«kD 
* < & 0 , *fcff&ftfc*7 ?*#££fc£ffi^T»j£LfcftIi{©»»fctt 
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CtVX. CF 3 CH 2 CF 3 , CF 3 CH 2 CHF 2 . CF 3 CH 2 CH 2 F, 
CF 3 CHFCF 3 . CF 3 CHFCHF 2 . CF 3 CHFCH 2 F, CHF 2 
CH 2 CHF 2 , CHF 2 CH 2 CH 2 F. CH 2 FCH 2 CH 2 F, CF 3 CH 
2 CF 2 CH 3 , CF 3 CFHCF 2 CH 3 , CHF 2 CH 2 CF 2 CH 3 , CH 
F 2 CFHCF 2 CH 3 ft£#fetf6n5. 

±IBOR, 1 ORtl/T»4, fcfc*.«H (CF 2 ) 4 OCH 3 , H (CF 2 
) 4 OC 2 H s , H (CF 2 ) 3 OCH 3 tzE1!)W£V<m%2nZ>. 

±E7s/***?W©ffT?"b» &t£CF 3 CH 2 CF 3 > CF 3 CH 2 CHF 
2 , CF 3 CH 2 CH 2 F, CHF 2 CH 2 CHF 2 , CHF 2 CH 2 CH 2 F, C 
H,FCHjCH,F. CF 3 CH 2 CF 2 CH 3 > CH F 2 CH 2 C F 2 CH 3 

±IBR f CH 2 R f 0^ii^-r?)^J©4'T i b, #KCF 3 CH 2 CHF 
2 (ift.&l 5C) , CF 3 CH 2 CF 2 CH 3 (#jJ[4 01C) SS#iBT? 

feT^^o msmtiw&jnmt. s-&s-a-s«#©«Sfc«ko^bL"5 
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tz\t 2 au±©istft;***i«#*«k^/*fctt i as fc»4 2 a^uem 

7;P^P^l/7^ ><hLTte, fh77MDI?V> (TFE) . 7 
DDhU7MOIfl/> (CTFE) , hij7MOX5 L V> (T r F 

) , ^•y-7;^P7*pfcfi/> (hfp) , ^>^y)Vtu-fu\du>u 

tata^btTl^tS. SStj&St^UT, *#S#:i:UTF ( 
CF 2 ) 4 CH=CH 2 ^>F (CF 2 ) 4 CF = CH 2 &f©/t-7MD7 

f 2 (OCFXCF 2 ) m OCF = CF 2 (5£<P, R f 2 f4ft** 1 ~ 6 ©/I 

-7;wp7^;«, xtt7y*K?*fctthU7;M-n*^«, m 

\$l~6<Dmm 1S.E<Dn-y)VtU7)V^)V\i-)V^-^)V (PAVE 
) ^ ; CH 3 OC0CF 2 CF 2 CF 2 0CF = CF 2 ^FSO 2 CF 2 CF 2 
OCF (CF,) CF 2 OCF = CF 2 ^<h*^S^$ii-SC:<i: ! b-C#5. 
dtt&OfcfrTfc, TFE/HFP*1^# (FEP) . TFE/PA 

ve#m-&# (p fa) a^iSftcDafea^jii^a*!?**. 

;!/X-x;k ypt:;Hfx;i/X-xJk T^Ufxjkx-^k -fV75=- 
KkTxjk »»tfx;k £A»j>«tfx;k *7*P>Htfx;k #7*U 
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;k 5'j*7->»kf-;w A;u^^>Bgt*-;k 7x7U>8t'x;k £ 
m#&t'x;k t -77;U£B#&t:x;h 5/^o^>M#>»lf 
x;k =Ey^o;nfKe-;k 7-7tr>&t*x;k 7^u;i^tfx;k ;* 
^^u^»tr=;k ^□h>aee-;k y;nf>«e=;k &&&t*-;k 

tf^S/l^ttfcT-Jk tl*o*->BWl£=;k kh'D+^ntftO 
@£tfx;k t H If -;k bFD*->SMtfr:;k tFa+y 

Jl/x^f^i ; X5MI/7 'J ;kL~r;k 7p tf ;kr >J Jkr-xJk 75^1/ 
7u;wx-x;k -r y^^TUJkx—rjk ->^p^->;i/7u;ux- 

7>j;vxxf;K ^;k7'J^x7.x;k -fy^wjju^f^, -> 

fctffc FO+yX^fX^X-f^K t I^D^yyDWk'XjU-f 
;k tFD^y^t'xjU-fJk tFD+HV^tXJU- 
x;k t HD+x->^PA^->;pt'x;i/X-x;^i:©b Kd+S^Mt 
;utfx;px~ rJW* p/\£K, S*3Ai?i, 7t;|/R, 

t*77JH, 7Ph>l?> 7H>I, *#TWr>K, a--7;M"P 

;k v-7;kru^x-x;^£o^'j '>$W£&£*rr**»* ; 7 

5 y 7JWJH:XjH-fjK 75 7 7JU*;i/7U;kX~ fMf©75 
^»*^Wr***#; 77U;kT5H, *^D-Jkr* U;k7 

5 H«tf©73 F*££wi-5#*#ft£a«*tfsn*. wet kd*~> 
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T F E/PAVE^Id^ (PFA) . TFE/HFP&fi&ft (FE 
P) S-fcttTFE/HFP/PAVE*!^*. 

Xfk>/TFE*1^# (ETFE) . :7*Ptfl/>/TFE#S-&#, 
1/ >/H F P &S-&#. CTFE/y^D^y;V f^H-fJW 

T F E/te7K-7 U-T >^&S"&#, TFE/7'J ;1^U ~si?frX-TJV 
#S£#. C T F E/>>£ pM 1 ->;Hf =;i>x~ rJl//&*T 

M£&, c t f e/->£ □/\+->;pt*x;i/x-x;i'/7 u ;i/^U ->v;i/x 

-5MU£S£#, TFE/HFP /X5P V >/tS* V K >$&S£#, 
TFE/HFP /X5 1 1/ >/ 7 U )Vif »J yyJH-fJ«l^. 
4#{^«i^W^t7jc*^*#tL,THBVE$:^^t-r^7 

TFE/hKD+ -> t' x^x-x^S^ T F E /x=P P >/ 
t: K P^'>^;Ut*x;|/X-x;^S-&#:, T F E/->£ PA*->;Ufc*X 
^X—TMP/fc: FD*v^;l/t*x;i,x-x;^m-&#:, CTFE/y^ 
□ i/)V ¥-)V3L-7-)V/ 1 h'a+y fxjUx- x;i/&S-&#, 
CTFE/y^D^y>k*rjH -x^/x g^tf -• f- )V/ 1 H 
P+v^^;Ut*x;i/X— r7"U#S£#, TFE/HFP/xfkVk H 
P * v t* x;PX- f ^*S£&> TFE/HFP/Ifl/ >/5feJB. 
MtT-JW/k Fo^y^^f-JH-f^I^, TFE/HFP 
/x^U>/ t -7*3Ml/£S#gt:x;k/k HP^x^Jl'b'x^x-x 
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7JVtD7yJW A-^vK, t*X (/^-7;U*o7->;W A-**-> 
b\ t'X (o)-th*n/^7Mo7y;W A-**-> Kfti*©gB#7 y 

nifW-tf-*^*-*?*- rfct*©/*-**^*-**- h®ji£ 
*T**«iiKflS». -f V 73 1 U JWI-* F, 3 , 5 , 5 - h U * 

f^w^w-m-f f> ^^/■-opa-^ik pfc£os> 

, 1, 3, 3-x h^^^^JI/A-^+v^^x^^-hv t-^ 

* 

0. 0 0 5~511%. #1:0. 0 5~0. 5Mfc8S#8ffi*tt<5.' 

*^bj ©a^sjs t br t t a, m^nm ©k^*#*«» kiss $ n-r n 

lt#i8£3*l-5 5#, i§tff»0~l 0 0*C8*. ftfc 3 0 ~ 9 0 tSSA 1 

mmznoz. Kfoi£tj*m£.MfebDZtf, mmto. i~5MPac 

&k<DRfoEEti ZmTZ> H£fc< a££W fiJfcfrft 5 C t*tT#*««» $ 
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>t£E<D^mmt7mm 7-t h yuan* v >m grnxg^k mm 
*i\ y*j mtt®mztt?2>H bve <Dmm&zmm Ltc. 



H 1 





HBVEiift 

<*hssiji*»«) 




HFC 2 4 5 f a 




0 


HFC 3 6 5m f c 




0 


HC 2 F 4 OCH 3 




0 


HC 2 F 4 OC 2 H 5 




0 


F (CF 2 ) 4 OCH 3 




0 


F (CF 2 ) 4 OC 2 H 5 




0 


FC-C 3 1 8 




0 


HCFC 1 4 1 b 


mm 


0. 11 
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£1*6, *»WT«jrr*Wfr**fcT*&*fcfo HFC24 5 f 
a, HFC 3 6 5mfc, HC 2 F 4 OCH 3 , HC 2 F 4 OC 2 H 5 T&5 

mm i 

^JET(CHFC2 4 5 f a 8 0 0 g £ J: 7 fcf;i/fcf-;H 
-f-Jl/ PPVEiBStETS) 4 0g£f±j^fc\ i£#T, l*)ffi£ 

1 5tl:«^, TFE£EEALT, V-~JF&h* 0. 3MPa 

O^Ta-&^^JtLTt*7, (2, 2, 3, 3, 4, 4, 5, 5, 6, 

6, 7, 7-H^7;^PA^y-r;w /i-^-y-r K (WT, dh 

jifTi*^JE^^TTSOT> TFE^^inEEAbT^-h^l/-7 , ^l 

Efc©JMMM3J:tfHFC 2 4 5 f aS/t-^iSlfc. 

*-r£l'-:7rtfc^UT^fca^**#ifeU 1 2 0*CT?1 2P# 
IHWfcjiUT, PFA$5|5:2 5 6 g£#fc. H©PFAO<ftttJ4» mttft 
6. 4X10 4 i]?7X> TFE/PPVE=98/2 ; EM (^SSNMR 
T&:?£. M£tt3 0 8'C. tt##Hteflft»4 5 0 

OMPa (3 0 8 kg f /cm 2 ) , #tftt2 8 9 XTfcofc. 

fc:feV>T, HFC 2 4 5 f aHfUTFC-C 3 1 8*ftfflb 
fcWttllJfiWltHfilfcbT, 3. 7^M^^m PFA*# 
*2 4 3 g£#fco £©PFA©%|£«, 8X10 4 ^7X, 
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TFE/PPVE=97. 5/2. 5^)V%, ltS3 0 1t. 

gtt2 8. IMP a (3 0 9 kg f /cm 2 ) . #tffi2 8 6 XTfcofc. 
$ttm£tt&ma>IS*<):D. HFC 2 4 5 f a fcftfflTSUfcfcJ: 

0 g fctti£A/fc*«, SE*JniJBE, K&*3|aIilOSIU 

METtCHFC 2 4 5 f a 1 0 0 0 g£«fclK2, 3, 3, 4, 4, 5, 5 

-^7MD-l-^>f> (£TF, 7 F P <hB§l2TS) 5. 5g£ 

MP a GT, iMOTFE/Xf l/>»5 5/4 5 (*;Mfc) £fc 
5 «k o \Z T F E t X9 1 U > * B X L fc. 

-D^-zm&mt&Mt LTv-f y^ptr;u/T-**^^*-#*- h 2 g 

-fSOT, TFEfc«ktfx5 1 l'>&iiiniJEAl/r. *-h?U-7ftB.t) 
ifiO. 8MP aGT*mi8$©TFE/X^U>;|Ifi£#5 5/4 5 (Wit 
) i^SipfC^ofc. 7FPfe4. 5gS#ieiDLfc. 3I5MK 

&£fr&ofc&, *Efc©JMH**«ktfHFC 2 4 5 fa^-yi^L 

*-b>7U-zrto\Z±!&VTWc&&B*.*:*9ils, 1 2 01CT?1 2Pt 
ffl$L&lsT, ETFEft*l 4 0 g £#fc. HCDETF EOfttttt, 
tt«5. 6X10 4 #7X> TFE/XfV>/7FP=53/44/3 
t^fc (^giNMRil'J^ICcfc^. ) T&o£. Si-6te2 6 3t:, $ 

^*ift*tt3 4 8^T*fet?fe= C©ETFE*ffl^TjS«U&7^;PAO 
3IH03ftflEtt, 4 2. 3MPa (4 6 5 k g f / c m 2 ) . fttfte4 4 0 
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mm 2 

*««2fc*V»T, HFC 2 4 5 f a£ft;LTFC-C3 1 8£&ffib 
fc&ftttfc»fl2£RlflH;:bT, 4. 2P#WEJfcftff&-3fc«» ETFE 
<»* 1 3 5 g cCOETFECWt ffFttttftS. 8X1 0 4 # 

7X, TFE/If U>/7 FP=5 4/4 2/4^X, 1*^2 6 St, 
S»^fi«3 4 3tn?fcofc. £©ETFE£fflV>Tj£7Bbfc7^;i/A© 
3 6. 3MPa (4 0 0 k g f /cm 2 ) , #tftt3 8 0 

&nm2t&$m2omzk&K). hfc2 a 5 fa ntfcj: 

fc 

*5£0!|3 

Og, 0»;frUtfA7 g£tt&A,*:&, Bt&£ 3B«t)3gU 

»#B&**Btt>fc. MEETtC, HFC 2 4 5 fa 5 7 2 g> HFP340 

6tTFE/X5 t ^>©8 2/1 8t;UXJfc©¥»*8'&*n?lMP aG 

©»TjW8i:5©TN TFE/Xfl/>/HFP©4 5/3 9/1 6^1/ 
XJt©#*#»£«teSltt0M&U *»*lMPaGC«oft. 6P# 

-f K©k)H>2 5%i£®l 2g£3fiiflLfc#&l 2fcM£fc*frfc-3fc 
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19 F-NMR, 'H-NMR £ «fc 7Gii#^&T'##r hit t Z. 
5, TFE3 4^;i/%. Xfl/>4 7 : EM, HF P 1 2 ^l/JS^cttfT 
U )W U •> vWX-tMI/ 7 ^ £> ft -5 &S£#T * 0 , ^77, 
g«4 3*C. GPCia5^l/>iI^lMn(j:l 7 0 0 0T*&ofc. 

HJ§0U<DHFC2 4 5 f a£FC~C3 1 8 ICftAfcfitfHi, 

1 tW*fcUTl 2WMJEJ6*fT&V>, -&7y*#S£#©B6ffr*l 2 
Og^ffc, ^.enfc^7^^S-&#:& 19 F-NMR, 'H-NMRfe 
«ktf7C*#*T8&T$MfrUfcfcJL3, TFE 3 7^1/%, X?1/>4 5 ; EJ1/ 

hfpi 2 ; E;^*«ttf7U;^»J>'5?;px-7 L ;P6 ; E;px*»6a:* 

^MMntel 4 0 0 OTJ&^fc. 
SIMM 

Og. ^m*U7A7. 6gfcttfc/u£ft. SE*iiPE» J^£3|h1J®9>M 

MEET!', HFC245fa600 g, HFP3 

2 0g, tHD^>^^x-f^3. 7g. t-7^;^m#m 

t*x;P7. 3g&tt&*3 5'ClCiafiSSISEbfc. $f»HTFE/Xf^ 
>®82/l S^PXJtCDtyT-TlMP aG*TJE**aiE, -fV:/ 
?U;W«-**U--f FOWWX>2 5K»«2 3g$ttM^^^U 
£o ^i^lCflE^O^T^dS©-??, TFE/X?l/>/HFP04 
5/3 9/1 6*;UKjfc©£S#:g£tt££iBfc0«&U *fftffi7l£lMP 
aGfcfih>fc. 4. 5P#fBJ£££fTfcofc&, ttASAHL SjEfCMU 
SMiTtlL S6nfcH»^**^ ««U ^7 y 1 
1 lg<D£&$* (TFE/XfWVHFP/t-^MIfifX 
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t:, GPCHA57?l/>if^fIMn 1 8 0 0 OT^fc. 

mmm 5-7 

HF C 2 4 5 f a Kft^-TS 2 ll^-f^^^^ffl Lfc.£W2^]&§0li4 t 
Jtt£0J4~7 

HFC2 4 5 f a\ZftjLTm2\Z7jk-?®m*tiimV, M^^^2t 
^e»nfc^7^^S^#(D^77,^^ c k^^ft^2lC^-ro 

Og, ^#1)^7. 6g^ttMfcU ^JPBE, ffii^^3|Hl^DM 
U iSM^SPfc^fc. MJETIC, HFC245 fa 6 0 0 g, t h*P + 

->^;i/t*-;ux-x;u (hbve) 30g, v^o's+zwufx^x- 

XJL' (CHVE) 140g£{fc&?K $?>llCTFE15 0g$tt}AU£ 
2 5%gI15g&{tM©£:«. d©t#(Z)^rtm^«, 0. 4M 

paGfjot mmmz-iv^'))vn—t^-( h*©h;i/x>2 5 

%&&1 0 g£i£i)DU $e»t3^S^, »rtEE**S0. 1 MP a G 

zntcmmftzmf*, e«u ctfe/hbve/chve*im2 

5 7t:T$)0, GPCCJ;SX5 1 l^>m^^*Mn2 0 0 0 OX&^tz. 
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* 2 







mm) 


SD)r£ 
(g) 


+f^7 
/J -/ S\ 

CC) 


(Mn) 


MM 

5 


HFC 3 6 5mf c 


4. 2 


125 


55 


17000 


6 


HC 2 F 4 OCH 3 


6. 1 


112 


54 


16000 


7 


HC 2 F 4 OC 2 H 5 


7. 3 


109 


56 


15000 














4 


F (CF 2 ) 4 OCH 3 


4. 5 


116 


58 


19000 


5 


F (CF 2 ) 4 OC 2 H 5 


5. 0 


121 


53 


18000 


6 


FC-C3 1 8 


5. 3 


127 


55 


17000 


7 


HCFC 1 4 1 b 


4. 8 


108 


57 


16000 



7R 9 6 0 1 8 g, Hx*>2K 3. 5g, ^70- 0. 3g$ 

#uifi/>si:An, Mfi^i/fca, 1 2 sw-^mmmmm 
ftm ^jj6»»ai (iKAtt«) TifiT3»u »s*ifc«Mt: 

*>b£!GX3 3 0 0) BliDHJE4 0 kVTggU BftK 2 0 

0^2 oftmmzimzfii3.i<\ 

7^ZR : ASTM D 5 2 3&£© 6 om\Myt<DKttm%mfe-?%o 
8MMM4KI&: 18-2 7"CT", B&l 6mmO«^y K&tOffiHff* 
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ttft f* 6 3 X'$> K> , rftflffc L j T£ o fc. 

Jttfc0iJ8 

mmm i o ~ i a ^^.•a\mm 9-12 

*fflV>Kx#>2» 3. 5g&, ^^3*>B- 1 5 3 0 (taJI/Xft 
SL £AyP7^^D^MVm-h) 15. 5g«IUfcK 



3c 3 























1 0 




6 6 




1 1 




6 4 




1 2 




5 6 




1 3 


mmm 1 


5 4 




1 4 




7 0 












9 




4 3 


Zyy?. mm 


1 0 




3 9 


ovvt, mm 


1 1 


FC-C 3 1 8 


3 7 


$7v>?. mm 


1 2 


HCFC 1 4 1 b 


6 5 
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copses 

2. mtm&m^ mit7m%mm&zt<^z^tsmmfc&GMx$>z>m 

5. BulBS^fr^ R f CH 2 R f R^Cfr 9, 
^•fftbmm& 1 ~ 3 (9/t-7MP$^^tt7Mo7M;H) x 

6. tuIBM^^^ CF 3 CH 2 CHF 2 tf;ttCF 3 CH 2 CF 2 CH 3 
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